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Infrapopliteal occlusion is uncommon after blunt trauma, and limb salvage after delayed diagnosis is even rarer. We
present the case of a 56-year-old man who had complex lower leg orthopedic fractures along with a reportedly normal
pulse examination with an 11-day diagnostic delay of limb-threatening ischemia requiring distal revascularization. This
case illustrates an incidence of delayed infrapopliteal three-vessel occlusion with successful revascularization and
subsequent endovascular management to maintain patency. We describe the workup and treatment of delayed infrapop-
liteal occlusion and a review of the current literature on this topic. ( J Vasc Surg 2010;52:734-7.)Blunt extremity trauma is associated with a 1.5% to
4.6% incidence of associated vascular injury.1 Blunt injury
results in wider application of force with greater damage to
extremity vessels and surrounding structures than penetrating
injuries. Associated bony and soft tissue injuries lead to diag-
nostic difficulties, high amputation rates, long-term limb dys-
function, and an increased risk of failed vascular repair. In
combined skeletal and arterial injury, amputation rates can
approach 70% compared to 5% in isolated extremity vascular
injury.2 Therefore, accurate initial limb vascular examination
and aggressive vascular follow-up is necessary in the manage-
ment of traumatic infrapopliteal injury. Early diagnosis of
vascular injury is known to be important, but no reports to our
knowledge describe delayed diagnosis and successful treat-
ment of occlusive three-vessel vascular injury.
CASE REPORT
A previously healthy 56-year-old man presented to our emer-
gency department after a high-speed motorcycle accident. He
sustained a 10- to 15-cm open wound with obvious deformity of
his right lower leg with a reportedly normal pulse examination and
an ankle-brachial index (ABI) of 1.0. Imaging revealed a commi-
nuted distal tibia and fibula fracture for which he underwent open
reduction and internal fixation of the fibula and external fixation of
the tibia, followed by intramedullary nailing of the tibia, without a
documented postoperative vascular assessment by the orthopedic
or trauma services (Fig 1). Removal of the bulky postoperative
dressing 7 days later revealed a heel pressure ulcer (Fig 2). The
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734ulcer was initially believed to be secondary to the postoperative
dressings being too tight; however, he had nonpalpable pedal
pulses confirmed at vascular surgery consultation. Based on the
eschars and nonpalpable pulses, he was taken for an arteriogram,
which demonstrated normal superficial femoral, popliteal, and
proximal tibial arteries. However, there was traumatic occlusion of
the anterior tibial and peroneal arteries likely resulting from a
dissection, and a 3-cm occlusion of the distal posterior tibial artery
at the level of the ankle above the orthopedic hardware with reconsti-
tution of the posterior tibial artery distally (Fig 3). These injuries
required right posterior tibial (PT)-to-PT bypass, tunneled posterior
to the injury using ipsilateral reversed great saphenous vein (GSV).
The preoperative vein mapping revealed a patent deep venous system
and, aswe did notwant to create a contralateral legwound,we elected
to use the ipsilateral GSV. Given the ease of performing the PT-PT
bypass and additional vein conduit remaining, we performed a short-
segment anterior tibial (AT) artery-to-dorsalis pedis (DP) artery by-
pass tunneled lateral to the anterior wound (Figs 2 and 3). A comple-
tion arteriogram demonstrated no technical defects at either
anastomosis or within the vein grafts. During postoperative wound
care, eschar excision exposed the AT-DP graft necessitating a poste-
rior midline relaxing incision for soft tissue coverage. All of the
wounds were successfully skin grafted and he returned to his previous
functional status (Fig 2) with normal duplex scan surveillance at
discharge, 1 month later, and 3 months later.
At 6-months follow-up, the fractures had healed and routine
duplex scan surveillance demonstrated an AT–DP graft occlusion and
midgraft stenosis of the PT-PT graft. An arteriogram confirmed an
occludedAT-DPgraft and stenosis of the proximal anastomosis of the
PTgraft. Angioplasty was able to restore the luminal diameter (Fig 3),
and 12 months later, he continued to perform at his pretrauma
functional status with a patent PT-PT bypass graft.
DISCUSSION
Blunt extremity trauma can present with a wide range
of physical examination findings, from waxing and waning
pulses to a completely insensate limb. This variability in
presentation leads to examination difficulties and diagnos-
tic delays. A high index of suspicion and appropriate man-
agement is necessary when dealing with blunt extremity
trauma. In traumatic injury, one patent artery, aside from
the peroneal, is typically deemed sufficient but controversy
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sion in association with bony or soft tissue injury may lead
to increased complications, such as delayed union, non-
union, and osteomyelitis.3,4 Blunt infrapopliteal injury with
concomitant orthopedic and vascular injuries results in a
38% amputation rate and a 100% amputation rate in cases of
three-vessel injury.5 Padberg et al6 reviewed cases of blunt
infrapopliteal arterial injury at a single institution and found
Fig 1. Left two pictures demonstrate fracture on the
repair.
Fig 2. A andB, demonstrate the initial presentation of t
the extent of injury after the bypass and ischemic esch
preparation of the wound bed (F), split-thickness skin gr
months later (H and I).an overall 58% amputation rate, which increased to 93% incases of three-vessel injury. Out of seven attempts at limb
salvage, only one was successful, resulting in a 14% limb
salvage rate.6 Another study reviewing blunt infrapopliteal
trauma found that with no evidence of ischemia on arrival,
10 of 26 (38%) of the limbs are successfully salvaged.7
Additionally, associated venous injuries and the need for
fasciotomies have been found to be statistically significant
risk factors for amputation.3 Although these data demon-
f presentation and right two pictures after orthopedic
hemic foot ulcers.Medial (C) and lateral views (D) show
fore debridement. After appropriate debridement and
ere performed (E and G), with a good healing result 6day ohe isc
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afts wstrate poor outcomes in attempts at immediate revascular-
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data exist regarding management after delayed diagnosis.
To avoid complications of delayed diagnosis, proper
baseline examinations including a pulse examination and
ABIs are paramount in assessing arterial integrity after
blunt infrapopliteal injury. When ABIs are difficult to ob-
tain, or when bony and soft tissue injury limit their accu-
racy, as was likely in our case report, arteriography is
required to assess for arterial injury. Recent case reports
have described successful endovascular repair at the time of
the initial angiography in both initial and delayed traumatic
occlusion.8 The trauma literature advocates arteriography
in cases in which there is a difficult examination, equivocal
findings, an ABI less than 0.9, or evidence of ischemia (Fig
4).9 It is essential to emphasize the correct technique of
performing ABIs, as this procedure is usually performed by
Fig 3. A, The anterior tibial artery has slow flow beyond
plate (thick arrow). The posterior tibial artery is widely
occludes and is reconstituted rapidly by collaterals (thin
(asterisk). B, Three-dimensional reconstruction after the
represent the posterior tibial-to-posterior tibial bypass gra
bypass graft. C, The anterior tibial artery was occluded a
patent but with a high-grade stenosis of the proximal a
balloon, there was excellent angiographic resultant flow.
Fig 4. Evaluation, workup, treatment, and surveillance of delayed
diagnosis of blunt infrapopliteal vascular injury.a potentially inexperienced provider in the trauma setting.At the time of angiography, endovascular techniques may
be used with intimal injury or short (1 cm) occlusion, but
operative bypass remains the standard for re-establishing
perfusion. The decision to repair isolated vascular injuries
depends on the degree of associated tissue injury, the level
of vascular injury, and regional perfusion by the remaining
patent infrapopliteal vessels with immediate attempts at
revascularization when there is clear evidence of isch-
emia.3,10 After any orthopedic or lower extremity proce-
dure, a postoperative vascular assessment is necessary along
with daily inpatient examinations. During follow-up, the
surveillance policy at our institution is a duplex scan of the
vein graft and ABIs performed at discharge, 1 month, 3
months, and 6 months after discharge with an angiography
for discordant findings and after any intervention (ie, an-
gioplasty of a stenosis), there should be additional duplex
scans and ABIs performed at the same time intervals.
In our case, given the length of occlusion and available
GSV, we performed an AT-DP and PT-PT bypass to max-
imize the healing of his complex fractures and soft tissue
injuries. In addition to urgent bypass, the more distal
location of his arterial injury likely contributed to the limb
salvage despite the delay in diagnosis which would have
been unlikely with a more proximal (ie, popliteal artery)
injury. At his 6-month follow-up, his bony and soft tissue
injuries had healed despite compromised flow. Given his
lack of symptoms, one-vessel patency was sufficient to allow
for adequate perfusion. As this case demonstrates, patients
with an unknown ischemic time before consultation may
have limb salvage after blunt traumatic occlusion and the
need to maintain a high index of suspicion for vascular
injury after blunt infrapopliteal injuries.
CONCLUSIONS
Blunt infrapopliteal occlusion is uncommon and limb
mid portion and occludes distally at the level of the tibial
t to the level of the medial malleolus where it abruptly
w). The peroneal artery is occluded at its distal aspect
s (left is anterior and right is posterolateral). Solid arrows
d dashed arrows represent anterior tibial-to-dorsalis pedis
rior occluded position (*). The posterior tibial graft was
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paten
arro
bypas
ft an
t its p
nastosalvage after delayed diagnosis is even rarer. When there is
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an accurate baseline examination, maintain a high index of
suspicion, and perform repeated examinations. In cases of
delayed diagnosis, urgent surgical intervention is essential
for limb salvage.
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